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Goals 

• Wavelength optimization 

• Quantum efficiency larger 20% in average 
with small batch-to-batch variation 

• Reduction of dark-current: novel concepts 
of doping 

• Development of cost-efficient large area 
transfer & bonding method 

• All growth & bonding processes fully 
industrial compatible (foundry) 



What is a photocathode? 
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Wavelength Optimization 

873 nm 

413.2 nm 

248nm 
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Wavelength Optimization 

•Without the presence of an electric 
field, electrons randomly diffuse 
 

•Only motion normal to the surface 
aids in electron escape 

•Generated electrons may either 
thermalize towards the band edge 
or remain “hot” 
 

•Depending on the band-bending at 
the surface, it may be harder for 
thermalized electrons to escape 

[1] 



Doping Profile 

[4],[5] 



Emission Properties 

[2] 



Transfer Process Smart Cut 

Stamp Transfer 

[6],[7] 



Bonding 
• SiN-bonding 

• Developed for 3d 
integration 

• Low temperature 
process (maximal 
temp~400C) 

• About 30nm-60nm 
thickness 

• Industrially 
available 

• Protection of cathode 
structure 

• Low temperature 

• Inter-diffusion 
barrier  



Conclusion 

• GaAs is a suitable material for the proper 
wavelength 
− III-V system can be alloyed for adjustment 

• Doping profile has to maintain a balance 
between electric field, dark current, 
recombination rate and quantum efficiency 

• Transferring and bonding have to be 
efficient and repeatable but maintain 
electrical and structural integrity of the 
photocathode 
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